FERE R HOAEESER T T v 2 RIZXDEHBD A 1809

f%%$ﬁ%ﬁmt%m@ﬁ75vﬁx

WC L BETERD

© 1990 IS1J
o

o 3C

1H111111001811111

*k2

w R F* o M|

%il
|

Dephosphorization of Hot Metal in a Top and Bottom Blowing
Converter with BOF-slag-based Flux

Synopsis :

Tohru MATSUO and Seiichi MASUDA

To improve the mass production process of both low-phosphorus and conventional grade steels more
economically, a new hot metal dephosphorization process in a top and bottom blowing converter, called

SRP, has been developed.

In this process, BOF slag generated by the blowing of the dephosphorized hot

metal is used as a dephosphorization agent of hot metal, implementing a two-stage slag-metal counter flow

tank operation.

1. In a 2t laboratory scale test, phosphorus content of hot metal was lowered to less than 0.010% using

BOF slag of 25 kg/t.

2. When silicon content of hot metal is less than 0.1%, CaO consumption necessary for producing normal
phosphorus steels is calculated to be about 10 kg/t, and even low phosphorus steels can be obtained with

calculated CaO of about 15 kg/t.

3. In this process, even non-desiliconized hot metal containing silicon of 0.2 ~ 0.4% can be dephos-
phorized with calculated CaO of 12~18 kg/t for the production of normal phosphorus steels.
Key words : hot metal ; dephosphorization; BOF slag; counter flow tank operation; top and bottom blowing

converter.
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Fig. 3. Relation between amount of slag and

number of stages in counter flow tank operation.
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Fig. 4. Schematic profile of process.
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Table 1. Experimental condition. -
o2k Bottom blowing Ar
Lance nozzle Single hole laval, 10.4 mm¢ : Nm3/min-t
Lance height 400 mm ]
Bottom tuyeres 8 mm¢ pipe X2 o] 0.25
Agitation gas Ar 0.25~1.0 Nm*/min-t
o 0.50
e [.00
Table 2. C iti f hot metal (% ). -~
able omposition of hot metal (%) § Flux 50kg/t
C Si Mn P S [Sili: 0.1~0.2%
3.9~4.3 0.07~0.23 0.18~0.35 0.090~0.110 0.005~0.045 Temp 1300°C
Q
Table 3. Composition of BOF slag (% ).
T. CaO SiOZ T. Fe P205 MnO S
2 kg test 47 7 24 1.1 5 0.03 | \ \
21 test 35~45 5~6 24~30  0.7~1.9 3~5 0.05 0.02 R0
T. CaO is calculated as analyzed Ca% X (molecular weight of CaO)/ \'\
(atomic weight of Ca). o | | ‘
0 10 20 30 40
Flux Time (min)
A 40 kg/t Fig. 6. Effect of bottom gas stirring on dephos-
0. 12 o 50 " . .
phorization.
l Y 70 "
.10 [Si}i : 0I13~015%
\ Temp. 1300°C Table 4. Slag Composition after dephosphoriza-
_. 008} tion treatment ( % ).
3 _
_ 006 | \A T.CaO SiOs MnO P»0s5 T. Fe
o 2 kg test 47.8 17.8 8.0 8.8 3.7 0.19
— 2t test 40.6 16.1 3.0 7.6 11.0 0.02
0041 \A\ e
002} \,Oso\_o Fig. 7 IR $T &9, BEEOLHL LB (P)/
o . (Pl b EHRLZA., 7R Ca0/Si0, DA, T.Fe #*
0 10 20 30 40 50 60 BWIEED A (P)/[P] dEL % 5 7.

Time {(min)

Fig. 5. Effect of flux volume on dephosphoriza-
tion. .
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Fig. 11. Comparison of phosphate capacities of
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Fig. 12. Relation between T.Fe in slag and
oxygen potential measured by oxygen probe.
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DELIFIRSEEF DO 2 5 7B 80 keg/t 12, 52U
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5:4-2 &8k [Si] L LEAERIKE OB
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Fig. 13. Effect of CaO consumption on phospho-
rus content of dephosphorized hot metal and
phosphorus content at end point in decarburization
furnace (calculated results).
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1300 °C 1630 °C ig. 14. aterial balance for
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Dephosphorization Decarburization steel (calculated results).
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Fig. 15. Relation between silicon content of hot
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[Plep=0.012).
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